Characterization of homogeneous atrial granule serine proteinase, a candidate processing enzyme of pro-atrial natriuretic factor.
We previously reported the discovery and partial characterization of bovine atrial granule serine proteinase, a candidate processing enzyme of pro-atrial natriuretic factor, which is associated with atrial granule membranes. We now report the physicochemical properties of electrophoretically homogeneous enzyme purified by a series of chromatography steps from a subcellular fraction enriched for atrial granules. The enzyme tends to associate during purification to higher molecular weight species, but SDS-PAGE analysis reveals a single polypeptide chain of molecular weight 70,000. The enzyme is activated 2-3 fold by Ca+2 and 1.5-fold by Mg+2 and is nearly 100% inhibited by Zn+2 or Co+2. Thus, the enzyme can be considered a calcium activated, neutral pH, serine proteinase. Based on the hydrolysis of numerous synthetic peptide substrates, the recognition sequence for the enzyme within the pro-hormone has been mapped to A96PRSLRR102; cleavage occurs at the Arg98-Ser99 bond yielding bioactive atrial natriuretic peptide directly from the pro-hormone. The doublet of basic amino acids is part of the recognition sequence but is not the primary cleavage site. It is our hypothesis that the processing site sequence acts as a recognition element for the endoproteinase and resides at the surface of the pro-hormone and thus contributes to the molecular basis for limited proteolysis.